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(54) RESIN FOR HAIRDRESSING 

(57)Abstract: 

PURPOSE: To obtain the title resin exhibiting neither stickiness nor flaking and 

having improved antistatic properties, smoothness, and setting strength by -3;;^ i:^^ 

selecting a resin comprising specific four kinds of repeating units. i ^ 

CONSTITUTION: The resin comprises 10-30mol% quaternarily cationized ■if;^^^^^^ Cife --^^^^^^ 

repeating units (A) of formula, 5-3mol% the sum of anionized repeating units (B) c; ::<i 

of formula II and carboxylated repeating units (0) of formula III wherein R1, R3, > 
R4, R6, and R7 are each CH3; R2 is 2-40 alkylene; R5 is R3 -CH20H20H, a f 4 

group of formula IV or V, etc.; A is 0 or NH; and X is Br, CI, I, CH3S04, etc.; B is 3^;. jiS 

Na, K, Li, NH4, or a group of formula IV wherein R8 and R9 are each H or^Y-OH >**^ 
wherein Y is 2-70 linear or branched alkylene, etc.), and 40-85mol% other s^^^ ^ 

repeating units (D) in molar ratios of A/(B+0) and (B+0)/B of (100:1 00)-(1 00:50) 5^^^ H 

and (100:85)-(1 00:30), respectively. 



^ V 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Repeating unit A which is shown by following general formula (I) and which was formed into the fourth class cation. It 
consists of repeating unit C and other repeating unit D which have anion-ized repeating unit B which is shown by general formula (II), 
and a carboxyl group shown by general formula (III), 10-30-mol % and repeating unit B and repeating unit 0 for said repeating unit A A 
total of five -30-mol %, repeating unit D — 40-85-mol % — containing respectively — and mole fraction {mol %/(mol [ of mol %+ 
repeating unit C of repeating unit B ] %) of repeating unit A) - (100/100) (100/50). Resin for hairdressing whose mole fraction {mol [ of 
mol % / repeating unit B of mol %+ repeating unit C of repeating unit B ] %1 is 1 00/(85)-1 00/(30). 
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[Formula 1] 

(I) Ri (II) Rs (III) Rt 

I I I 

— CH2 — C — — CH2 — c — — C H2 — c — 

I I I 

c=o c=o c=o 

I I I 

A O- O 

I I 

R2 B+ H 

I 

Ra -N+ -R4 
I 

Rs X- 

{H or CH3, and R2 among a formula R^, Rq, and R7 The alkylene group of CH2 ~ C4H3, The basis the alky! group of CH3 - C4H9 and 
R5 are indicated to be for R3 and R4 by the alkyi group of CH3 - C4H9, -CH2CH2OH, following ** 2, and ** 3, [Formula 2] 

-CHz 




[Formula 3] 

-CH2 CH-CHa 

V 

- CH2H (OH) CCH3 or -CH2C(0H) HCH2(OCH2CH2) n OH. As for O or NH, and X, in (however, the integer of n= 1-9), and A, Br, 01, I, 

R8 

I 

H-N-Y-OH 
I 

R9 

GH3SO4 or C2H5SO4, and B are Na, K, Li, and NH4, 

however — what is different even when Rg and Rg are the same may be used — H — or - [ Y-QH and ] The basis shown by the 
straight chain or the branched chain alkylene group, following ** 4, ** 5, ** 6, ** 7, and ** 8 by which Y was replaced with the 
straight chain of CH2 - C7H^4, branched chain alkylene group , or at least one hydroxymethyl group, [Formula 4] 

.Formula 5] 
^NH 

[Formula 6] 



HN ^CHz OH 



[Formula 7] 

[Formula 8] 
II \ U 
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They are H3CNH3 or HsCNCCHa) H2. 1 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention demonstrates the outstanding hairdressing effect, is soap-free and relates to the water-soluble 

resin for dipolar ion system hairdressing which forms aerosol form. 

[0002] 

[Description of the Prior Art]Generally as resin for hairdressing, the mixture of resin of the Nonion system, a cation system, and a 
dipolar ion system and those resin is used conventionally. However, conventional resin should not necessarily be satisfied fully. 
[0003]A polyvinyl pyrrolidone, polyvinyl methyl ether, etc. are known as Nonion system resin. The formation film of the former is hard 
before moisture absorption, if it absorbs moisture, it will become flexible suddenly, and there is a fault, such as starting blocking high, 
and the influence of the latter of humidity is more remarkable than the former. 

[0004]As anionic system resin, the copolymer resin which makes acrylic acid (meta) etc. an ionic group is known, and there are what 
is easy to be influenced by humidity, and a thing seldom influenced by humidity. These resin has the weak compatibility over hair, 
since the hairdressing effect is increased and it is necessary to harden a formation film, it is easy to cause a flaking phenomenon and 
there is a fault, like smooth nature is missing. 

[0005]As cation system resin, cation-ized cellulose, vinyl pyrrolidone / dimethylaminoethyl methacrylate copolymer cation ghost, 
polydimethyl allyl ammoniumchloride, etc. are known. There is a fault, such as being easy to be influenced by humidity, producing the 
fall of smeariness and setting ability, and producing the solidification by deposition by the shampoo at the time of a shampoo (anionic 
system), although these resin has the compatibility stronger than Nonion system resin and anionic system resin over hair and it also 
has antistatic property. 

[0006]As dipolar ion system resin, octylacrylamide / butylamino ethyl methacrylate / (meta) acrylic acid / (meta) acrylic ester 
copolymer. The monochloroacetic acid both sexes ghost of other dialkylamino ethyl methacrylate / butyl methacrylate/and nonionic 
monomer copolymer, etc. are known. Although these resin has the strong compatibility over hair, there are few problems of garbage 
dust etc., such as adhesion and a tangle of hair, compared with Nonion system resin or anionic system resin and hygroscopicity is 
smaller than Nonion system resin and cation system resin, there is a fault, such as the setting ability under high humidity being 
insufficient, and being. About the mixture system of the above-mentioned resin, although it is possible to combine so that the fault of 
each resin may be filled up to some extent, the problem which retreats the strong point of each resin on the other hand arises. There 
is a fault of insolubilizing the mixture of anionic system resin and cation system resin in many cases for opposite ionicity, the setting 
ability under high humidity declining, since the hygroscopicity of cation system resin is large, and the compatibility over hair also 
falling. The strong point of each resin not only retreats, but the actual condition is that a fault is not filled up, either although the 
mixture of anionic system resin and dipolar ion system resin is satisfactory in compatibility. 

[0007]Although there are some which it is soap-free and form aerosol form into said resin about an aerosol form formation 
constituent, Much resin blends frothing agents, such as various surface-active agents and (or) nonionic cellulose, is making aerosol 
form form, and is reducing the performance of resin for hairdressing. In the aforementioned case, in the bottom especially of high 
humidity, problems, like by the hygroscopicity of frothing agents, such as a surface-active agent, setting ability declines and 
adhesiveness becomes large are. 
[0008] 

[Problem(s) to be Solved by the Invention]The purpose of this invention demonstrates the setting ability which does not have 
adhesion and a flaking, was excellent in smooth nature and antistatic property, and was excellent under an elevated temperature and 
high humidity, moreover, is soap-free and there is in providing the resin for hairdressing which forms aerosol form. 
[0009] 

[Means for Solving the Problem and its Function]Repeating unit A resin for hairdressing concerning this invention is indicated to be by 
following general formula (I) and which was formed into the fourth class cation. It consists of repeating unit C and other repeating unit 
D which have anion-ized repeating unit B which is shown by general formula (II), and a carboxyl group shown by general formula (III), 
10-30-mol % and repeating unit B and repeating unit C for said repeating unit A A total of five -30-mol %, repeating unit D — 40-85- 
mol % — containing respectively — and mole fraction {mol %/(mol [ of mol %+ repeating unit C of repeating unit B ] %) of repeating 
unit A} - (100/100) (100/50). Mole fraction {mol [ of mol % / repeating unit B of mol %+ repeating unit C of repeating unit B ] %] is 
100/(85)-1 00/(30). 
[0010] 
[Formula 9] 
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(I) Ri (II) Ra (III) R7 

I I I 

— CH2 — C — — CH2 — c — — C H2 — c — 

I I I 

c=o c=o c=o 

I I I 

A O- O 

I I 

R2 B+ H 

I 

Ra -N+ -R4 
I 

Rs X- 

[001 1]{H or CH3, and R2 among a formula R^, Rg, and R7 The alkylene group of CH2 - C4H8, The basis the alkyi group of CH3 - C4H9 
and R5 are indicated to be for R3 and R4 by the alky! group of CH3 - C4H9, -CH2CH2OH, following ** 10, and ** 1 1 , [0012] 
[Formula 10] 




[0013] 

[Formula 1 1] 

-CHz CH-CHa 

V 

[0014]- CH2H (OH) CCH3 or -CH2C(OH) HCH2(OCH2CH2) n OH. As for O or NH, and X, in (however, an integer of n= 1-9), and A, Br, 

Rs 

I 

H-N-Y-OH 
I 

Rg 

CI, I, CH3SO4 or C2H5SO4, and B are Na, K, Li, and NH4, 

however — what is different even when R3 and Rg are the same may be used — H — or - [ Y-OH and ] A basis shown by a straight 
chain or a branched chain alkylene group, following ** 12, 13, ** 14, 15, and ** 1 6 by which Y was replaced with a straight 
chain of CH2 - C7H14, branched chain alkylene group , or at least one hydroxymethyl group, [0015] 
[Formula 12] 

0016] 

.Formula 1 3] 
NH 

[0017] 

[Formula 14] 



HN ^CHz OH 



[0018] 

[ Form ula 15] 
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[0019] 

[Formula 16] 




NH 



[0020]They are H3CNH3 or HgCNCCHg) H2. ] 

[0021 ]How to perform formation of the fourth class cation, and anion-ization after the above-mentioned dipolar ion system resin 
carries out copolymerization of the monomer corresponding to each repeating unit, How to perform other monomers and 
copolymerization for each monomer formation of the fourth class cation, and after anion-izing, A monomer after formation of the 
fourth class cation, a monomer which is not denaturalized [ which is not anion-ized ], After carrying out copolymerization of the other 
monomers, it can obtain by method of performing anion-ization, monomer after anion-izing, a method of performing the fourth class 
cation-ization, after carrying out copolymerization of a monomer which is not denaturalized [ which is not formed into the fourth class 
cation ], and the other monomers, etc. Copolymerization of each monomer is carried out in a hydrophilic solvent. 
[0022]As an example of a suitable hydrophilic solvent to use it by this invention, For example, there are the aliphatic series 1 of the 
carbon numbers 1-4, such as methyl alcohol, ethyl alcohol, isopropyl alcohol, and ethylene glycol, - tetravalent alcohol and 
ethylcellosolve, butyl cellosolve, dioxane, methyl acetate, dimethylformamide, etc. 

[0023]A thing of a moisture state may be sufficient as the above-mentioned hydrophilic solvent, and a hydrous grade has a free total 
monomer to be used within limits dissolved in prescribed concentration. As an example of a hydrous hydrophilic organic solvent, there 
are ethyl alcohol etc. 95%. 

[0024]A polymerization dissolves in said solvent, usual solution polymerization method, for example, each monomer, adds a 
polymerization initiator, and is performed by a method of heating and stirring under a nitrogen air current. As a polymerization initiator, 
azo compounds, such as peroxides, such as benzoyl peroxide, and azobisisobutyronitrile, are preferred, for example. 
[0025]As a monomer before formation of the fourth class cation of repeating unit A which is shown by general formula (I) and which 
was formed into the fourth class cation, Dimethylaminoethyl (meta) acrylate, dimethylaminopropyl (meta) acrylate, Dimethylamino 
butyl (meta) acrylate, diethylaminoethyl (meta) acrylate, Diethylamino propyl (meta) acrylate, diethylamino butyl (meta) acrylate, 
Dipropyl aminoethyl (meta) acrylate, dipropyl aminopropyl (meta) acrylate, Dipropylamino butyl (meta) acrylate, dibutyl aminoethyl 
(meta) acrylate, Dibutylamino propyl (meta) acrylate, dibutylamino butyl (meta) acrylate, Dimethylaminoethyl (meta) acrylamide, 
dimethylaminopropyl(meta) acrylamide, Dimethylamino butyl(meta) acrylamide, diethylaminoethyl (meta) acrylamide, Diethylamino 
propyl(meta) acrylamide, diethylamino butyl(meta) acrylamide, dipropyl aminoethyl (meta) acrylamide, dipropyl aminopropyl (meta) 
acrylamide, There are dipropylamino butyl(meta) acrylamide, dibutyl aminoethyl (meta) acrylamide, dibutylamino propyl(meta) 
acrylamide, dibutylamino butyl(meta) acrylamide, etc., and it can be independent or can be used by concomitant use. The above and 
the following acrylate (meta) mean acrylate or methacrylate, and acrylamide (meta) means acrylamide or methacrylamide. 
[0026]As the fourth class cation-ized agent, methyl chloride, a methyl bromide, Methyliodo, ethyl chloride, an ethyl star's picture, 
propyl chloride, A propyl star's picture, butyl chloride, a butyl star's picture, ethylene chlorohydrine. Ethylene bromine hydrin, 
propylene chlorohydrin, propylene bromine hydrin, There are epichlorohydrin, EPIBU ROM hydrin, benzyl chloride, a benzyl star's 
picture, ethylene oxide, propylene oxide, polyethylene-glycol monoepoxide, a dimethyl sulfate, a diethyl sulfate, etc., and it can be 
independent or can be used by concomitant use. 

[0027]In this invention, when said repeating unit A is less than [ 10 mol % ], the water solubility of a formation film and the water 
reducibility of copolymer-resin liquid become poor, and antistatic property is also insufficient, and smooth nature also becomes poor 
and becomes still poorer [ formation of aerosol form in a soap freelancer ]. If said repeating unit A exceeds 30-mol %, hygroscopicity 
will become large, and setting ability declines, and a formation film will come to produce adhesiveness and will become poor [ shampoo 
nature ]. 

[0028]As a monomer before anion-ized repeating unit B which is shown by general formula (II) is anion-ized, and a monomer of 
repeating unit C which has a carboxyl group shown by general formula (III), there are acrylic acid and methacrylic acid, and it can be 
independent or can be used by concomitant use. 

[0029]As an anion-ized agent, sodium hydroxide, a potassium hydrate, lithium hydroxide. Ammonium hydroxide, morpholine, 
monoethanolamine, diethanolamine, Triethanolamine, 2-amino-2-methyl-1 -propanol, 2-amino-2-methyl-1 ,3-propanediol, tri- 
isopropanolamine, 2-amino-2-ethyl-1 -propanol, 2-amino-2-ethyl-1 ,3-propanediol, Trishydroxymethylaminomethane, 
monomethylamine, dimethylamino. There are 2-aminopropanol, 3-aminopropanol, 2-hydroxy methylamino ethanol, piperidine, 3- 
piperidine methanol, pyrrolidine, 3-hydroxypyrrolidine, etc., and it can be independent or can be used by concomitant use. 
[0030]In this invention, when the sum total of said repeating unit B and repeating unit C is less than [ 5 mol % ], formation of aerosol 
form in a soap freelancer becomes poor, and it becomes poor [ shampoo nature ]. If the sum total of said repeating unit exceeds 30- 
mol %, the water solubility of a formation film will become poor, hygroscopicity will also become large, and setting ability will decline. 
[0031]Other repeating unit D gives moderate hardness, pliability, water solubility, etc. to a formation film, and the loadings are 40-85- 
mol %. As a monomer corresponding to this repeating unit D, Dimethylaminoethyl (meta) acrylate, dimethylaminoethyl (meta) 
acrylamide, etc.. All the monomers before denaturation corresponding to repeating unit A, methyl (meta) acrylate. Ethyl (meta) 
acrylate, propyl (meta) acrylate, butyl (meta) acrylate, Isobutyl (meta) acrylate, tertiary-butyl (meta) AKURITO, 2-ethylhexyl (meta) 
acrylate, n-octyl (meta) acrylate, n-decyl (meta) acrylate, isodecyl (meta) acrylate, Lauryl (meta) acrylate, myristyl (meta) acrylate, 
Sept lies (meta) acrylate, stearyl (meta) acrylate, cyclohexyl (meta) acrylate, Methoxy ethyl (meta) acrylate, ethoxyethyl (meta) 
acrylate, Hydroxyethyl (meta) acrylate, hydroxypropyl (meta) acrylate, hydroxybutyl (meta) acrylate, methoxy polyethylene-glycol 
(meta) acrylate, ethoxypolyethylene-glycol (meta) acrylate, acrylamide (meta), N-methyl(meta) acrylamide, N-propyl(meta) acrylamide, 
N-tertiary-butyl(meta) acrylamide, N-tertiary octyl(meta) acrylamide, There are diacetone (meta) acrylamide, vinyl pyrrolidone, 
acrylonitrile, vinyl acetate, styrene, acryloyi morpholine, gamma-methacryloxpropyl trimethoxy silane, etc., and it can be independent 
or can be used by concomitant use. 

[0032]Mole fraction {mol %/(mol [ of mol %+ repeating unit C of repeating unit B ] %) of repeating unit A] is 1 00/(1 00)-1 00/(50), If the 
water solubility of a formation film will become poor if this mole fraction becomes lower than said range, and it becomes poor [ the 
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water reducibility of a copolymer ] and becomes higher than said range, formation of aerosol form in a soap freelancer will become 
poor. 

[0033]Mole fraction {mol [ of mol % / repeating unit B of mo! %+ repeating unit C of repeating unit B ] %) is l00/(85)-1 00/(30), If the 
water solubility of a formation film will become poor if this mole fraction becomes lower than said range, and it becomes poor [ the 
water reducibility of a copolymer ] and becomes higher than said range, formation of aerosol form in a soap freelancer will become 
poor, and it becomes poor [ the water solubility of a formation film, and shampoo nature ]. 
[0034] 

[Example] Hereafter, this invention is explained as contrasted with a comparative example based on working example. The synthesizing 
method of the resin used for each working example and a comparative example is as follows. 

[0035][A polymerization method of resin] 100 copies of monomers corresponding to each repeating unit, 80 copies of ethyl alcohol, 
and 1.0 copy of azobisisobutyronitrile are added to the 4 Thu mouth flask furnished with a reflux condenser, a thermometer, a 
dropping funnel, the glass tube for nitrogen purges, and an agitator, it heats under a nitrogen air current, and a polymerization is 
performed under flowing back for 5 hours. 

[0036][The fourth class cation-ized method of copolymer] The ethyl alcohol solution of the fourth class cation-ized agent is dropped 
from a dropping funnel following the above-mentioned polymerization reaction. When the fourth class cation-ized agent is atmosphere, 
gas is poured in into resin liquid. Then, it heats at 70-80 ** under a nitrogen air current for 5 hours, and the fourth class cation-ized 
reaction is performed. 

[0037][The anion-ized reaction of copolymer] The solution or the ethyl alcohol solution of a water-soluble-salt group nature 
substance is added following the above-mentioned fourth class cation-ized reaction. When using an inorganic system alkali, the fall of 
an alcohol content is required and the process of the alcoholic recovery for replacing alcohol by water is also needed. It dilutes with 
ethyl alcohol or water, and the obtained resin liquid is prepared with it so that it may become 40% of a solid part. 
[0038] [Working example 1 and the comparative example 1] 

Working example 1 comparative-example 1 Molecular weight Mol % weight section mol % . Weight section DMAEMA *1 157 10. 15.7 5 
7.9 acrylic-acid 72 5. 3.6 5 3.6MMA *5 100 60 60.0 60 60.0HEA *1 1 1 16 5 5.8 5 5.8MOEMA *1 2 1 30 1 0 1 3.0 1 0 1 3.0 acrylamide 7110 

7.1 15 10.7. smallness Total 100 105.2 100 101.0 ethyl star's picture 109 10 10.9 5 5.5 

diethanolamine 105 4 4.2 4 4. 2[0039] [Working example 2 and the comparative example 2] 

Working example 2 comparative-example 2 Molecular weight Mol % weight section mol % . Weight section DMAPMA *2 171 30. 51.3 35 

59.9 methacrylic-acid 8620 17.2 20 17.2MMA *5 100 30 30.0 30 30.0IBMA*8 142 15 21.3 10 14.2LMA *9 254 5 12.7 5 12.7. 

smallness Total 100 132.5 100 134.0 propyl chloride 78.5 30 23.6 35 27.5 morpholine 87 15 13.1 15 

1 3.1 [0040] [Working example 3 and the comparative example 3] 

Working example 3 comparative-example 3 Molecular weight Mol % weight section mol % . Weight section DMAEMAM*3 156 10. 15.6 
1 0 1 5.6 acrylic-acid 72. 5 3.6 3 2.2MMA *5 1 00. 30 30.0 30 30.0EMA *6 1 1 4 20 22.8 20 22.8TBA *1 0 1 28 1 0 1 2.8 1 0 1 2.8MOEMA *1 2 

130 20 26.0 20 26.0 methacrylamide 85 5 4.3 7 6.0. smallness Total 100 115.1 100 115.4 

methyl chloride 50.5 10 10.1 5 5.1AMPD *15 105 4 4.2 4 4.2[0041][Working example 4 and the comparative example 4] 

Working example 4 comparative-example 4 Molecular weight Mol % weight section mol % . Weight section DMAPMA *2 171 30. 51.3 30 

51 .3 methacrylic-acid 86 30 25.8 35 30.1 EMA *6 1 1 4 20 22.8 1 5 1 7.1 IBMA *8 1 42 1 5 21 .3 1 5 21 .3 acrylamide 71 5 3.6 5 3.6. 

smallness Total 100 124.8 100 123.4 dimethyl-sulfate 126 30 37.8 30 37.8AEPD *1 6 1 1 9 1 8 21 .4 1 8 

21 .4 [0042] [Working example 5 and the comparative example 5] 

Working example 5 comparative-example 5 Molecular weight Mol % weight section mol % . Weight section DMAPAAM*4 156 20. 31.2 20 
31 .2 acrylic-acid 7220. 1 4.4 20 1 4.4MMA *5 1 00 30 30.0 30 30.0BMA *7 1 42 1 0 1 4.2 1 0 1 4.2TBA *1 0 1 28 1 0 1 2.8 1 0 1 2.8EOEMA *1 2 

1 58 1 0 1 5.8 1 0 1 5.8. smallness Total 1 00 1 1 8.4 1 00 1 1 8.4 ethyl star's picture 1 09 20 21 .8 

20 21.8AMP *14 89 16 14.219 1 6.9[0043][Working example 6 and the comparative example 6] 

Working example 6 comparative-example 6 Molecular weight Mol % weight section mol % . Weight section DMAEMAM*3 156 20. 31.2 
20 31 .2 methacrylic-acid 86 20 1 7.2 20 1 7.2EMA *6 1 1 4 30 34.2 30 34.2BMA*7 1 42 20 28.4 20 28.4EOEMA *1 3 1 58 1 0 1 5.8 1 0 1 5.8. - 

subtotal 100 126.8 100 126.8 methyl chloride 50.5 20 10.1 20 10.1AMPD *15 105 6 6.3 4 

4.2[0044][**] 

*1 . : DMAEMA : Dimethylaminoethyl methacrylate *2. : DMAPMA : Dimethylaminopropyl methacrylate *3 : DMAEMAM: 
Dimethylaminoethyl methacrylamide *4 : DMAPAAM: Dimethylaminopropylacrylamide *5 : MMA : Methyl methacrylate *6. : EMA : Ethyl 
methacrylate *7 : BMA. : Butyl methacrylate *8 : IBMA. : Isobutyl methacrylate *9 : LMA. : Lauryl methacrylate *10 : TBA. : Tertiary 
butyl acrylate *1 1. : HEA : Hydroxyethyl acrylate *12. : MOEA : Methoxy ethyl acrylate *1 3 : EOEMA : Ethoxyethyl methacrylate *14 : 
AMP : Aminomethyl propanol *15 : AMPD : Aminomethyl propanediol *16 : AEPD : Aminoethyl propanediol [0045] [Quality assessment] 
Use the resin liquid obtained by the above-mentioned synthesizing method, and Next, aerosol form, Non gas mist and color form are 
prepared by the following formula, the following examination and a valuation method estimate performance, the result about aerosol 
form and non gas mist is shown in Table 1, and the result about color form is shown in Table 2. 

[0046]<Presentation of aerosol form> Resin solid part 4 weight-section ethyl alcohol 8 weight-section purified water 80 weight- 
section LPG 8 weight-section sum total 100 weight section [0047]<Presentation of non gas mist> A part 

for resin solid Amount part ethyl record of duplexs 78 weight-section purified water 20 weight-section sum 

total 100 weight section [0048]<Presentation of color form> Color form is prepared for a color base after processing with a ball mill. 
[0049](Color base) 

synthetic resin liquid (40% of solid content) 50 weight-section carbon black 10 — weight section purified water 20 weight-section 
ethyl alcohol 20 weight-section sum total 100 weight section [0050](Color form) 

Color base 10 weight-section purified water 75 weight-section ethyl alcohol 7 weight-section LPG 8 weight-section 

sum total 100 weight section [0051 ]<An examination and valuation method> (1) setting ability (curl retention) 

With a commercial item shampoo, process with commercial item rinse after a shampoo, and to 22 cm in length, and about 1 .8 g in 
weight of air-dry hair. After applying the quantity about the golf ball of aerosol form and sounding a bubble with a finger. After winding 
around a curler 1.2 cm in diameter, drying at 50 ** for 1 hour and cooling in a desiccator, it loosens spirally, It attached to the glass 
plate (what attached the graduation every 0.5 cm) stood vertically, and was neglected in 30 **, and the constant temperature and the 
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constant humidity oven whose humidity was controlled to RH 90%, the position at the tip of the specimen after 6-hour progress was 
recorded, and the curl retention was measured based on the following formula. 

L - Lt 

^7— ;L'U^>->3> (%) = XI 0 0 

L - Lo 

L : length when a specimen is lengthened (L= 22 cm) 

Lq: Position Lt at the tip of the specimen before putting into constant temperature and a constant humidity oven : Position at the tip 
of the specimen [ neglect it in constant temperature and a constant humidity oven, and ] after 6-hour progress [0052](2) The solution 
of the flaking aforementioned non gas mist presentation was put into the container for non gas mist, and the quantity of the resin 
which was omitted when it sprayed on the hair used for setting ability evaluation and hair (same about 1.8 g and 22 cm) 6 times 
approximately and solved to them with a comb after about 1-hour air-drying was evaluated as follows. 

O : — most omission — nothing and **:omission — little x:omission — there are many [0053](3) The difficulty as a comb was 
evaluated as follows when examining the smooth nature aforementioned (2) paragraph. 

O : it is as difficulty and x:comb difficulty a little as ease and **:comb as a comb. [0054](4) The feel when the hair created like the 
case of feel flaking evaluation was touched by hand was evaluated as follows. 

O : admiration with x:** with a slight feeling with or feeling of stickiness with a flexible and sufficient feel or a feeling of 

stickiness is strong. [0055](5) Use non gas mist as well as blocking flaking evaluation, spray on a glass plate (5 cm x 10 cm) 3 times, 
and dry with an oven for 30 minutes at 50 ** after about 2-hour air-drying. Finger touch estimated the above-mentioned glass plate 
as follows after neglect one whole day and night in 30 **, and the constant temperature and the constant humidity oven which were 
adjusted to RH 90%. 

O : — adhesion nothing and **: — adhesion a few — **** and x:adhesion size[0056](6) Film solubility (water and 0.5% shampoo 
solution) 

8% of a resin solid part, 20% of water, and ethyl alcohol 72% of a solution were prepared, 8g was supplied to 10 cm x 10 cm of bottoms, 
and a 1 -cm-high Tetron film, and it dried for 30 minutes at 50 ** after air-drying one whole day and night, extracted in size of about 
0.5 cm x 0.5 cm, and was used for the examination. 

(6-1) Water solubility : 35 ** warm water and about 10 cc were put into the test tube, the film was supplied and time until it dissolves 
was measured. 

O : the 0.5% solution of the **:1 - 2-hour [ less than 60 minutes, ], and x:2-hour or more (6-2) shampoo solution solubility: anionic 
system marketing shampoo was prepared, and time until it dissolves at 35 ** was measured like the water-soluble above-mentioned 
case. 

O : less than 90 minutes, less than [ **:3 hour ], and more than x:3 hour [0057](7) The quantity about the quail egg of foam quality 
aerosol form was sprayed on the glass plate, the bubble was pushed with the finger, and the elasticity of the bubble was evaluated as 
follows. 

O X which lacks in those with :elasticity, and **:elasticity a little : with no elasticity [0058](8) The quantity about the quail egg of 
foamable aerosol form was sprayed on the filter paper, the durability of the foam state was observed, and it evaluated as follows. 
O : almost simultaneously in change nothing, **:10 - 30 seconds with those with a shrinking tendency, and x:spraying, it is defoaming 
30 seconds or more. [0059](9) The quantity about a quail egg was applied to 10 cm of adhesive decolorization hair of color form, and 
about 1-g hair-bundle, and adhesiveness was evaluated by the dryer (warm air) as follows by finger touch about the hair after 
desiccation. 

O : — adhesion nothing and **: — adhesion a few — **** and x:adhesion size [0060](10) The 0.5% solution of the shampoo nature 
anionic system marketing shampoo of color form was prepared, the hair after the same desiccation as what was used for the 
examination of the aforementioned (9) paragraph was washed at 35 **, after rinsing, it dried and the grade of omission was evaluated 
as follows. 

O : residue nothing, **:residue small quantity, x:residue large quantity [0061 ](1 1) Hair was taken out after immersion for 30 seconds in 
40 ** water, the hair after the same desiccation as what was used for the examination of the waterproof aforementioned (9) 
paragraph of color form was drawn through with the white cloth, and the grade of decoloring to a white cloth was evaluated as follows. 

O : — decoloring nothing and **: — decoloring a few — **** and x:decoloring — there are many [0062](12) The hair after the same 
desiccation as what was used for the examination of the abrasion resistance aforementioned (9) paragraph of color form was fixed to 
the upper part of a fastness-to-rubbing testing machine (JIS P-8136), the white cheesecloth was fixed to the table, it rubbed 30 
times by 300 g of load, and the grade of decoloring to a cheesecloth was evaluated as follows. 

O : — most coloring — nothing and **: — a little — those with coloring, and x:coloring size [0063](13) The quantity about the quail 
egg of the foam quality color form of color form was sprayed on the glass plate, the bubble was pushed with the finger, and the 
elasticity of the bubble was evaluated as follows. 

O X which lacks in those with :elasticity, and **:elasticity a little : with no elasticity [0064](14) The quantity about the quail egg of the 
foamable color form of color form was sprayed on the filter paper, the durability of the foam state was observed, and it evaluated as 
follows. 

O : almost simultaneously in change nothing, **:10 - 30 seconds with those with a shrinking tendency, and x:spraying, it is defoaming 
30 seconds or more. [0065] 
[Table 1] 
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[0066] 
[Table 2] 
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[0067] 

[Effect of the InventionjAs mentioned above, resin for hairdressing concerning this invention can demonstrate the setting ability 
which it is soap-free, forms air ZORU form, does not have adhesion and a flaking, was excellent in smooth nature, and was excellent 
under an elevated temperature and highly humid, and can do so the hairdressing effect which moreover does not spoil the feel. 



[Translation done.] 
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ABSTRACT 

PURPOSE: To obtain a resin for hairdressing exhibiting 
neither stickiness nor flaking and having improved antistatic 
properties, smoothness, and setting strength by selecting a 
resin comprising specific four kinds of repeating units, 
CONSTITUTION: The resin comprises 10-30mol% of quaternarily 
cationized repeating units (A) of formula I; 5-3mol% of the 
sum of anionized repeating units (B) of formula II; and 
carboxylated repeating units (C) of formula III (wherein Ri, 
^3/ R^/ R& and R7 are independently CHa; R2 is 02-^ alkylene; R5 
is R3, -"CH2CH2OH, a group of formula IV or V, etc-; A is O or 
NH; and X is Br, 01, I, or CR3SO4, etc.; B is Na, K, Li, NH4, 
or a group of formula IV wherein Re and R9 are independently 
H or-Y-OH wherein Y is 02^7 linear or branched alkylene, 
etc.)^ and 40"85mol% of other repeating units (D) in molar 
ratios of A: (B+C) and (B+C):B of 100:100-100:50 and 100:85- 
100 : 30 , respectively . 
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